Improvement of stem cell viability in hyaluronic acid hydrogels using dextran microspheres.
Although hyaluronic acid (HA) has been widely used in clinics as an injectable biomaterial, it may not be appropriate as an injectable stem cell carrier because highly hydrophilic HA hydrogels provide an unfavorable environment in which the encapsulated stem cells are likely to be constrained to a round shape, thereby losing their native morphology. Herein, we hypothesized that dextran microspheres (DMs) can improve stem cell viability in HA hydrogels because they can act as substrates for stem cell adhesion, spreading and proliferation. DMs with a mean diameter of 80 μm were mixed with HA hydrogels. Human adipose-derived stem cells (hASCs) were isolated from human adipose tissue and seeded into the DM-incorporated HA hydrogels. When compared with the hydrogels alone, the number of viable cells was significantly increased in the presence of the DMs. Initially, hASCs appeared to be round in the HA hydrogels. At 12 h after seeding, the hASCs apparently attached onto the DMs and became slightly flattened. One day after seeding, the hASCs seemed to spread onto the surface of the DMs. Fluorescence micrography of live and dead cells confirmed that the cell viability was significantly improved by use of the DMs in HA hydrogels. Overall results demonstrated that the microsphere/hydrogel composite supported stem cell survival and spreading. These characteristics show the potential for use of the composite in cell-delivery and tissue-engineering applications.